 2  5 
in Brighton, United Kingdom (UK) were included. The UK genome data was chosen 1 0 0 for comparison because it was the largest collection of N. gonorrhoeae genome data 1 0 1 with unbiased isolate selection and a collection period (2011) (2012) (2013) (2014) (2015) Prokka v1.11 (24) . A combination of the method outlined below and BIGSdb (25) 1 5 0 were used to assess loci associated with antimicrobial resistance (AMR) including;
1 5 1 gyrA, folP, mtrR, parC, parE, penA, ponA, porB, rpoB, rpsE, rspJ and 23S rRNA. 1 5 2
Using BLAST+ and reference sequences derived from characterised WHO-F and 1 5 3 WHO-U strains (26), loci were extracted from an annotated multi-fasta file using 1 5 4
seqtk (27). Sequences were aligned and inspected using Clustal Omega (28). The core SNP phylogeny ( Figure 1A ) included all NSW isolates and 1,796 of the Genome AU2012-768 contained 33 distinct core SNPs, recombination analysis 1 9 6
identified three highly SNP-dense regions that were filtered prior to tree-building. 1 9 7 9
Manual inspection of these regions revealed multiple SNPs were shared between 1 9 8 AU2012-768 and the outlying UK genome (SRR3360636) used to root the phylogeny. There were 6 instances where isolates had indistinguishable core SNPs and have been 2 1 2 labelled as groups G1 to G6; these comprised either 3 isolates (G3) or 2 isolates each 2 1 3 (G1, G2, G4, G5 and G6). Group G4 involved a single patient (patient 'PA' as 2 1 4 described above) whereas the remaining 5 groups all involved different patients. The 2 1 5 three isolates from group G3 were collected within 6 weeks of each other (data not 2 1 6
shown) even though the collection dates provided in this study indicate a 3 month 2 1 7 period ( Supplementary Table 1 ). The isolates for groups G1, G2, G5 and G6 were all 2 1 8 collected within one month of each other. Consistent with antibiotic susceptibility data for G122 isolates (5), the 94 NSW 2 2 2 isolates had wildtype copies of the assessed AMR genes with the exception of 2 2 3 harbouring the PBP2 345A insertion ( Supplementary Table 4 ). Although the 345A 2 2 4
insertion has been associated with penicillin-resistance (30) all NSW isolates were 2 2 5 phenotypically susceptible to penicillin. Overall the sequencing results show that isolates from the previously identified SNP-2 2 9
type are indeed closely related strains and, given they were all from females, provides 2 3 0 further evidence of sustained transmission of this strain amongst heterosexuals. This study included six patients (PA to PF) for which more than one isolate was 2 3 6
collected. The observed SNP variation within each patient was found to be minimal, 2 3 7 ranging from 0-7 core SNPs. This within-patient genomic stability is not surprising 2 3 8
and is consistent with a previous study (8). However, it provides an interesting 2 3 9
context when considering the results for the five groups of patients (G1, G2, G3, G5 2 4 0 and G6; Figure 2) regions. However, we note that NG-MAST 4186, which is associated with genotype 2 8 4 G122, has been previously documented elsewhere, including Japan (36) and New 2 8 5
Zealand (37) at relatively high prevalence (5.2% and 10.8% of strains respectively).
8 6
Little is known as to why some N. gonorrhoeae strains may be more successful in a 2 8 7
given population than others. Of interest was that our G122 genotype lacked almost 2 8 8 all commonly reported N. gonorrhoeae AMR mechanisms, however current thinking
